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Dear  Administrator: 


Please  find  enclosed  one  copy  of  the  proceedings  of  the  workshop. 


Sincerely, 


Leslie  D.  Garrick,  Ph.D. 
Administrator 


This  document  has  been  approved 
for  public  release  and  sale;  its 
distribution  is  unlimited. 
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Dr.  Steven  Zucker 

Department  of  Electrical  Engineering 
McGill  University 
3480  University  Street 
Montreal,  Quebec  H3A  2 


Summary  of  the  Workshop: 

The  8th  annual  Woods  Hole  Workshop  on  Computational  Neuroscience  was 
held  on  August  22-28, 1992  at  the  Marine  Biological  Laboratory.  The  two  major 
themes  this  year  were  olfactory  processing  and  mechanisms  for  coding  and 
processing  in  visual  cortex. 

The  coding  of  odors  by  olfactory  receptors  is  still  uncertain,  though  recent 
evidence  from  molecular  genetics  suggests  that  there  may  be  several  hundred  types 
of  receptors.  John  Kauer  and  David  Kleinfeld  have  been  rising  optical  recording 
techniques  to  study  the  dynamic  patterns  of  activity  in  the  olfactory  bulb  in  response 
to  odors.  Jim  Bower  presented  evidence  from  chronically  implanted  electrodes  in 
the  olfactory  bulb.  These  experimental  results  suggest  that  the  patterns  of  activity 
are  very  broad  across  the  bulb  and  that  the  temporal  characteristics  of  the  response 
may  also  cany  important  information  about  the  nature  of  the  odor.  The  temporal 
dimension  has  been  explored  in  several  models  of  olfactory  ceding  and  should  be 
studied  more  closely  in  experiments. 

Several  talks  on  the  olfactory  cortex  by  Lewis  Haberly  and  Michael  Hasselmo 
made  dose  contact  with  matrix  models  of  associative  memory.  Once  again,  die 
temporal  pattern  of  activity  was  an  essential  part  of  die  operation  of  die  cortical 
circuitry.  The  timing  of  impulses  impinging  on  single  pyramidal  neurons  in  the 
pyriform  cortex  depend  loth  on  the  timing  of  inputs  from  die  olfactory  bulb  and  on 
the  dynamics  of  the  association  fibers  and  inhibitory  intemeurons.  In  particular 
there  was  a  lively  discussion  on  the  origin  and  significance  of  40  Hz  oscillations  in 
the  olfactory  cortex. 

Voltage-sensitive  dyes  have  also  been  used  in  visual  cortex  by  Dan  Tso  and 
Gary  Blasdel,  who  presented  data  from  VI  and  V2  that  imply  a  significant  degree  of 
modularity  in  color  and  disparity  processing  within  blobs  and  stripes.  There  were 
also  regions  within  V2  where  information  on  these  different  cues  converge,  which 
might  be  regions  of  the  cortex  that  integrate  and  bind  this  information.  Other  talks 
by  Rodney  Douglas  and  A.  B.  Bonds  explored  properties  of  cortical  neurons  and 
microcircuitry  that  are  important  for  temporal  processing  of  visual  information. 
Terry  Sejnowski  and  Michael  Shadlen  addressed  the  issue  of  cortical  representation 
using  models  of  single  units  that  are  timed  to  the  motion  and  of  visual  stimuli. 

Steve  Zucker  presented  a  provocative  new  model  of  simple  cells  that  are  sensitive 
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to  2-D  curvature.  His  model  makes  strong  predictions  for  nonlinear  subfields  that 

are  amenable  to  experimental  test.  The  development  of  cortical  circuits,  particularly 

those  devoted  to  ocular  dominance  and  orientation,  were  presented  by  Mike 

Stryker.  The  overall  conclusions  of  these  discussions  was  that  temporal  dynamics  is 


an  essential  part  of  the  processing  and  that  the  control  of  information  flow  through 
cortical  circuits  is  an  area  that  is  becoming  central  to  modeling  and  experimental 


studies. 


Models  of  higher-level  processing  were  introduced  by  Sandy  Pentland  and 
Dana  Ballard  that  complemented  recordings  of  cortical  neurons  during  eye 
movements  by  Richard  Andersen  and  Carol  Colby.  These  talks  raised  the  issue  of 
sequential  control  of  movements  during  tasks  such  as  double  saccades  and  eye-hand 
coordination.  Short-term  memory  of  visual  information  is  quite  limited  and  affects 
the  control  strategies  that  can  be  used  in  solving  complex  tasks. 

Finally,  David  Tank  presented  exciting  new  results  from  functional  MRI,  a 
new  approach  to  recording  brain  activity  that  is  non-invasive.  The  time  scale  is 
currently  around  1  sec  but  this  and  the  spatial  resolution  should  significantly 
improve.  John  Allman  provided  evidence  for  strong  correlations  between  brain  size 
and  lifespan  for  primates. 

The  small  size  of  the  workshop  made  it  possible  to  pursue  in  depth 
discussions  both  during  the  presentations  and  afterwards  during  free  afternoons. 

The  balance  between  experimental  and  theoretical  talks  was  stimulating,  and 
several  ideas  for  new  experiments  and  new  models  were  generated  during  the 
course  of  the  week.  Several  faculty  gave  tutorial  talks  to  the  students  in  the  course 
"Methods  in  Computational  Neuroscience”,  and  all  of  the  workshop  participants 
participated  in  the  student  project  demonstrations  on  Thursday  afternoon. 
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Marine  Biological  Laboratory 
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